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(54) Boldfaced character-displaying method and display equipment employing the boldfaced 
character-displaying method 



(57) Character data to be displayed is obtained. The 
obtained character data is boldfaced by increasing a 
character line width of the obtained character data in a 
first direction by an amount corresponding to at least a 
width of a light-emitting element A boldfaced character 
is displayed on a display screen in accordance with data 
derived from the boldfaced character data. In boldfacing 
the character data, a character line width-increasing 
pattern is selected in accordance with a degree to which 



the luminous intensity of the light-emitting elements con- 
tributes. In particular, the step of increasing the charac- 
ter line width in order to boldface the character data 
avoids a pattern in which a B-light (blue) emitting ele- 
ment is located at a next-to-endmost inner position of 
the increased character line width. A light-emitting pat- 
tern is selected in order to eliminate an isolated sub- 
pixel spot, which otherwise would objectionably be vis- 
ible in the boldfaced character. 
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Description 

[0001] The present invention relates to a method for 
displaying a character boldfaced with sub-pixel based 
precision, and an art related thereto. 
[0002] In order to display characters on a display 
screen, a character to be enhanced is displayed by be- 
ing greater in size than the other characters. As a result, 
such a boldfaced character is rendered more conspicu- 
ous than the other characters. 

[0003] The following describes specific implementa- 
tion with reference to Figs. 10-15 in order to provide 
boldfaced characters. 

[0004] Fig. 10 illustrates pre-boldfaced character "A". 
In Fig.1 0, the character "A" is displayed at a rectangular 
display area that consists of seven pixel rows by nine 
pixel columns. This character data is defined with pixel- 
based precision. 

[0005] Fig. 11 illustrates a boldfaced character "A" 
that is greater in size than the character "A" of Fig. 10 
by an amount of a pixel. As evidenced by Fig. 11, the 
character M A M has a blank objectionably blacked out at 
a central portion thereof. As a result, the boldfaced char- 
acter "A" as illustrated in Fig. 11 is difficult to appreciate 
that it is either "A" or "A": Therefore, the character of Fig. 
11 is improper to display as a boldfaced character. 
[0006] The above example shows that a character 
boldfaced with pixel-based precision is likely to involve 
character smearing. This disadvantage is particularly 
noticeable when any Japanese Kanji character consist- 
ing of a large number of components is boldfaced, or 
alternatively when a character-displaying screen is 
small in size with respect to characters. 
[0007] There are display devices such as a color LCD, 
a color plasma display, and an organic EL display, in 
which three light-emitting elements for illuminating dif- 
ferent colors ("R" or red, "G" or green, and "B" or blue) 
are aligned with each other in a certain direction in order 
to form a pixel, and further which the three light-emitting 
elements RGB are independently controllable. 
[0008] The use of such a display device allows char- 
acters to be boldfaced on a per sub-pixel basis that is 
greater in fineness than a pixel-by-pixel basis. Each of 
the light-emitting elements corresponds to a sub-pixel. 
[0009] In a character zone of Fig. 10, assume that a 
plurality of light-emitting elements that forms each pixel 
is aligned with each other in a direction of x-axis. In Fig. 
10, a character line width extends in the direction of x- 
axis. Fig. 12 illustrates a boldfaced character that is ob- 
tained by boldfacing the character of Fig. 1 0 with sub- 
pixel based precision. This example as shown in Fig. 12 
is partially described in published Japanese Patent Ap- 
plication Laid-Open No. 2001-100725. 
[0010] In Fig. 12, a character line width of the charac- 
ter "A" is increased by illuminating a sub-pixel next to 
each pixel at either end thereof in the horizontal direction 
of the pixels. Fig. 13 illustrates the boldfaced character 
of Fig. 12 in a manner similar to the way in which Fig. 



11 illustrates the boldfaced character "A". 
[0011] As evidenced by Fig. 13, when the character 
"A" is boldfaced with sub-pixel based precision, then a 
central blank of the boldfaced character M A M remains in- 
5 tact As a result, the boldfaced character "A" is obviously 
identified as "A", not "A". 

[0012] However, the above discussion takes no ac- 
count of how much the luminous intensity of each of the 
light-emitting elements contributes. Three primary 

10 colors (RGB) have an intensity contribution in a RGB 
ratio of 3:6:1 . This means that there are great differenc- 
es in luminous intensity between the three primary 
colors. More specifically, "B" (blue) has luminous inten- 
sity as small as one sixth of that of "G" (green). Accord- 

15 ingly, boldfacing each character only on the basis of the 
above discussion brings about a problem in which a 
character line width appears to be partially cut away, 
thereby producing an isolated sub-pixel spot, with a con- 
sequential poor quality display, as detailed below. 

20 

(When a character line width is increased by an amount 
of a sub-pixel) 

[0013] Fig. 14 (a) illustrates three light-emitting ele- 
25 ments serially arranged in the order of RGB, in which a 
B-light emitting element as depicted by an arrow looks 
dim in brightness, when compared with the remainder. 
[0014] Fig. 14 (b) illustrates an additional R-light emit- 
ting element positioned rightward next to the three light- 
30 emitting elements RGB. As illustrated in the drawings of 
the present specification, several light-emitting ele- 
ments having the signs "+" carried thereon is identified 
as being additionally illuminated in order to provide a 
boldfaced character. As illustrated in Fig. 14 (b), when 
35 the additional R-light emitting element is illuminated in 
order to provide the boldfaced character, then the dim 
B-light emitting element located adjacent to the addition- 
al R-light emitting element isolates the additional R-light 
emitting element from the other light-emitting elements 
40 RG. As a result, the additional R-light emitting element 
is objectionably an isolated sub-pixel spot when being 
additionally illuminated. 

[0015] As illustrated in Fig. 14 (c), when the three 
light-emitting elements are aligned with each other in 
45 the order of BGR, then they are a mirror image of the 
light-emitting elements as illustrated in Figs. 14 (a) and 
14(b). As a result, as illustrated in Fig. 14(d), additional 
R-light emitting element next to the three light-emitting 
elements BGR objectionably results in an isolated sub- 
50 pixel spot when being additionally illuminated. 

(When a character line width is increased by amounts 
of two sub-pixels) 

55 [0016] Fig. 15 (a) illustrates three light-emitting ele- 
ments serially arranged in the order of RGB. As illustrat- 
ed in Fig. 15 (b), two additional light-emitting elements 
"G H , "B" positioned leftward next to the three light-emit- 
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ting elements RGB are illuminated in order to provide a 
boldfaced character. In this case, the additional B-light 
emitting element looks dim in brightness. As a result, 
the additional G-light emitting element objectionably re- 
sults in an isolated sub-pixel spot when being addition- 5 
ally illuminated. 

[0017] As illustrated in Fig. 15 (c), when the three 
light-emitting elements are aligned with each other in 
the order of BGR, then they are a mirror image of the 
light-emitting elements of Figs. 15 (a) and 15 (b). As a 
result, as illustrated in Fig. 1 5 (d), additional G-light emit- 
ting element is objectionably an isolated sub-pixel spot 
when being additionally illuminated. 
[0018] As described above, the prior art involves the 
problem in which a boldfaced character has a character 
line width appearing to be partially broken away, thereby 
producing an isolated sub-pixel spot, with ensuing deg- 
radation in display quality. 

[0019] In view of the above, an object of the present 
invention is to provide a boldfaced character-displaying 
method designed to display an easy-to-read boldfaced 
character that is provided with sub-pixel based precision 
without detracting from the display quality of the bold- 
faced character. 

[0020] A first aspect of the present invention provides 
a boldfaced character-displaying method comprising 
the steps of: obtaining character data to be displayed; 
boldfacing the obtained character data by increasing a 
character line width of the obtained character data in a 
first direction by an amount corresponding to at least a 
width of a light-emitting element; and displaying a bold- 
faced character on a display screen of a display device 
in accordance with data derived from the boldfaced 
character data, wherein the step of boldfacing the ob- 
tained character data includes the step of selecting a 
character line width-increasing pattern in accordance 
with a degree to which the luminous intensity of the light- 
emitting elements contributes. 

[0021] The above construction provides simple char- 
acter boldfacing with sub-pixel based precision, and fur- 
ther inhibits isolated sub-pixel spot-caused degradation 
in display quality in view of how much the luminous in- 
tensity of the light-emitting elements contributes. 
[0022] A second aspect of the present invention pro- 
vides a boldfaced character-displaying method as de- 
fined in the first aspect of the present invention, wherein 
the step of boldfacing the obtained character data in- 
cludes one of the steps of increasing the character line 
width by an amount corresponding to the width of the 
light-emitting element and increasing the character line 
width twice as large as the width of the light-emitting el- 
ement. 

[0023] The above construction provides a character 
that is boldfaced within finer limits than a per-pixel bold- 
faced character, and thus inhibits boldface-caused char- 
acter smearing. 

[0024] A third aspect of the present invention provides 
a boldfaced character-displaying method as defined in 



the first aspect of the present invention, wherein respec- 
tive light-emitting elements illuminate three primary 
colors RGB, and are aligned with each other in one of 
order of RGB and that of BGR. 

[0025] The above construction allows the present in- 
vention to be applied to display devices in widespread 
use, such as a color LCD, a plasma display, and an or- 
ganic EL display. 

[0026] A fourth aspect of the present invention pro- 
vides a boldfaced character-displaying method as de- 
fined in the first aspect of the present invention, wherein 
the step of boldfacing the obtained character data in- 
cludes the step of avoiding, when increasing the char- 
acter line width, a pattern in which a B-light (blue) emit- 
ting element is located at a next-to-endmost inner posi- 
tion of the increased character line width. 
[0027] The above construction eliminates an objec- 
tionable phenomenon in which a contiguously adjacent 
light-emitting element located outward next to the addi- 
tional B-light emitting element results in an isolated sub- 
pixel spot. 

[0028] A fifth aspect of the present invention provides 
a boldfaced character-displaying method as defined in 
the first aspect of the present invention, wherein three 
light-emitting elements are aligned with each other in 
the order of RGB to form a pixel, and wherein an addi- 
tional B-light (blue) emitting element positioned leftward 
next to the three light-emitting elements RGB is illumi- 
nated when the character line width is increased by an 
amount corresponding to the width of the light-emitting 
element. 

[0029] The above construction eliminates the occur- 
rence of an isolated sub-pixel spot because the, addi- 
tional B-light (blue) emitting element is located at an 
endmost position of the increased character line width 
toward an increased portion thereof. 
[0030] A sixth aspect of the present invention pro- 
vides a boldfaced character-displaying method as de- 
fined in the first aspect of the present invention, wherein 
three light-emitting elements are aligned with each other 
in the order of RGB to form a pixel, and wherein addi- 
tional R-light (red) and G-light (green) emitting elements 
positioned rightward next to the three light-emitting ele- 
ments RGB are illuminated when the character line 
width is increased by an amount twice as large as the 
width of the light-emitting element. 
[0031] The above construction eliminates the occur- 
rence of an isolated sub-pixel spot at the increased char- 
acter line width toward an increased portion thereof. As 
a result, good display quality is retained. 
[0032] A seventh aspect of the present invention pro- 
vides a boldfaced character-displaying method as de- 
fined in the first aspect of the present invention, wherein 
three light-emitting elements are aligned with each other 
in the order of BGR to form a pixel, and wherein an ad- 
ditional B-light (blue) emitting element located rightward 
next to the three light-emitting elements BGR is illumi- 
nated when the character line width is increased by an 
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amount corresponding to the width of the light-emitting 
element. 

[0033] The above construction eliminates the occur- 
rence of an isolated sub-pixel spot because the addi- 
tional B-light (blue) emitting element is located at an 5 
endmost position of the increased character line width 
toward an increased portion thereof. 
[0034] An eighth aspect of the present invention pro- 
vides a boldfaced character-displaying method as de- 
fined in the first aspect of the present invention, wherein 
three light-emitting elements are aligned with each other 
in the order of BGR to form a pixel, and wherein addi- 
tional G-light (green) and R-light(red) emitting elements 
arranged leftward next to the three light-emitting ele- 
ments BGR are illuminated when the character line 
width is increased by an amount twice as large as the 
width of the light-emitting element 
[0035] The above construction eliminates the occur- 
rence of an isolated sub-pixel spot at the increased char- 
acter line width toward an increased portion thereof. As 
a result, good display quality is retained. 
[0036] A ninth aspect of the present invention pro- 
vides a boldfaced character-displaying method as de- 
fined in the first aspect of the present invention, wherein 
the step of displaying a boldfaced character on a display 
screen includes the step of smoothing the boldfaced 
character data before displaying the boldfaced charac- 
ter on the display screen. 

[0037] The above construction renders the boldfaced 
character easier to view. 

[0038] The above, and other objects, features arid ad- 
vantages of the present invention will become apparent 
from the following description read in conjunction with 
the accompanying drawings, in which like reference nu- 
merals designate the same elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0039] 

Fig. 1 is a block diagram, illustrating display equip- 
ment according to an embodiment of the present 
invention; 

Fig. 2 is a flowchart, illustrating a displaying method 
according to the embodiment; 
Fig. 3 (a) is a descriptive illustration, showing a pat- 
tern to be selected; 

Fig. 3 (b) is a descriptive illustration, showing a pat- 
tern to be selected; 

Fig. 3 (c) is a descriptive illustration, showing a pat- 
tern to be selected; 

Fig. 3 (d) is a descriptive illustration, showing a pat- 
tern to be selected; 

Fig. 4 (a) is a descriptive illustration, showing a pat- 
tern to be selected- 
Fig. 4 (b) is a descriptive illustration, showing a pat- 
tern to be selected; 

Fig. 4 (c) is a descriptive illustration, showing a pat- 



tern to be selected; 

Fig. 4 (d) is a descriptive illustration, showing a pat- 
tern to be selected; 

Fig. 5 is a flowchart, illustrating how a boldfaced 
character is provided; 

Fig. 6 is a descriptive illustration, showing a bold- 
faced character; 

Fig. 7 is a descriptive illustration, showing a bold- 
faced character; 

Fig. 8 is a descriptive illustration, showing a bold- 
faced character; 

Fig. 9 is a descriptive illustration, showing a bold- 
faced character; 

Fig. 10 is a descriptive illustration, showing how a 
boldfaced character is provided according to the pri- 
or art; 

Fig. 11 is a descriptive illustration, showing a prior 
art boldfaced character; 

Fig. 12 is a descriptive illustration, showing a prior 
art boldfaced character; 

Fig. 13 is a descriptive illustration, showing a prior 
art boldfaced character; 

Fig. 14(a) is a descriptive illustration, showing a pat- 
tern to be selected according to the prior art; 
Fig. 14 (b) is a descriptive illustration, showing a 
pattern to be selected according to the prior art; 
Fig. 14(c) is a descriptive illustration, showing a pat- 
tern to be selected according to the prior art; 
Fig. 14(d) is a descriptive illustration, showing a pat- 
tern to be selected according to the prior art; 
Fig. 15(a) is a descriptive illustration, showing a pat- 
tern to be selected according to the prior art; 
Fig. 15 (b) is a descriptive illustration, showing a 
pattern to be selected according to the prior art; 
Fig. 1 5 (c) is a descriptive illustration, showing a pat- 
tern to be selected according to the prior art; and 
Fig. 15(d) is a descriptive illustration, showing a pat- 
tern to be selected according to the prior art. 

[0040] An embodiment of the present invention will 
now be described with reference to the drawings. Fig. 1 
is a block diagram, illustrating display equipment ac- 
cording to the embodiment. 

[0041] A display information input unit 1 enters infor- 
mation to be displayed. A display control unit 2 controls 
components of the display equipment as illustrated in 
Fig. 1. 

[0042] A display device 3 includes a display screen 
consisting of a plurality of light-emitting elements that 
forms each pixel, such as a color LCD, a color plasma 
display, and an organic EL display. The present embod- 
iment assumes that the respective light-emitting ele- 
ments illuminate three primary colors RGB, and further 
that such three light-emitting elements are aligned with 
each other in the order of both RGB and BGR. 
[0043] A character data storage unit 4 includes either 
a memory or a hard disc for storing character data, or 
rather pre-boldfaced, usual character data. 
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[0044] A boldfacing unit 5 boldfaces the character da- 
ta that is stored in the character data storage unit 4, 
thereby producing the boldfaced character data. The 
way in which the boldfacing unit 5 boldfaces the char- 
acter data is described later. 

[0045] A work memory 6 is used to permit the bold- 
facing unit 5 to boldface the character data. The work 
memory 6 includes a storage area for each sub-pixel as 
illustrated in Fig. 12. 

[0046] For convenience of description, the present 
embodiment assumes that the storage area contains 
ON-OFF binary data. However, the storage area can be 
expanded to contain multiple-value (e.g., eight bits) da- 
ta, when necessary. 

[0047] A smoothing unit 7 enters the boldfaced char- 
acter data that is developed in the work memory 6 by 
the boldfacing unit 5, and then smoothes the boldfaced 
character data in order to develop display data in a dis- 
play memory 8. This smoothing step preferably includes 
a filtering step for inhibiting color irregularities because 
filtered character data is easier to read. 
[0048] The display memory 8 includes a VRAM or 
equivalent for containing raster data to be displayed on 
the display device 3. 

[0049] Next, a flow of processing carried out by the 
display control unit 2 is described with reference to Fig. 
2. 

[0050] At step 1, the display information input unit 1 
enters display information. The display information 
herein refers to any display information to be boldfaced, 
but may include other display information as well. At 
step 2, the display control unit 2 searches the character 
data storage unit 4, and then obtains character data as 
illustrated in, e.g., Fig. 10. The obtained character data 
corresponds to an entered character. 
[0051] At step 3, the display control unit 2 delivers the 
character data to the boldfacing unit 5, and then in- 
structs the boldfacing unit 5 to boldface the delivered 
character data. The boldfacing unit 5 boldfaces the de- 
livered character data in response to the instructions 
from the boldfacing unit 5. The way in which the bold- 
facing unit 5 boldfaces the character data is described 
later. The boldfaced character data is developed in the 
work memory 6. 

[0052] At step 4, the boldfaced character data devel- 
oped in the work memory 6 is carried to the smoothing 
unit 7 from the work memory 6. The smoothing unit 7 
smoothes the boldfaced character data in a predeter- 
mined manner in order to develop the results in the dis- 
play memory 8. 

[0053] At step 5, the display control unit 2 drives the 
display device 3 to display a boldfaced character in ac- 
cordance to the raster data developed in the display 
memory 8. When the routine is non-terminated at step 
6, then the display control unit 2 repeats the processing 
of steps 1 to 6. 

[0054] Next, patterns to be selected when the bold- 
facing unit 5 boldfaces the character data are described 



with reference to Figs. 3-9. 

(When a character line width is increased by an amount 
of a sub-pixel) 

5 

[0055] When three light-emitting elements that form a 
pixel are aligned with each other in the order of RGB as 
illustrated in Fig. 3(a), then the boldfacing unit 5 illumi- 
nates an additional light-emitting element "B" positioned 
10 leftward adjacent to the three light-emitting elements 
RGB, as illustrated in Fig. 3 (b). 

[0056] In this instance, the two dim light-emitting ele- 
ments "B's" are positioned at both ends of the above 
alignment. This arrangement eliminates the occurrence 

15 of an isolated sub-pixel spot, thereby providing bold- 
faced character data as illustrated in Fig. 6. 
[0057] When three light-emitting elements that form a 
pixel are aligned with each other in the order of BGR as 
illustrated in Fig. 3(c), then the boldfacing unit 5 illumi- 

20 nates an additional light-emitting element "B" positioned 
rightward next to the three light-emitting elements BGR, 
as illustrated in Fig. 3 (d). 

[0058] As a result, the two dim light-emitting elements 
"B's" are located at both ends of the above alignment. 
25 This arrangement eliminates an isolated sub-pixel spot, 
thereby providing boldfaced character data as illustrat- 
ed in Fig. 7. 

(When a character line width is increased by amounts 
30 of two sub-pixels) 

[0059] When three light-emitting elements that form a 
pixel are aligned with each other in the order of RGB as 
illustrated in Fig. 4 (a), then the boldfacing unit 5 illumi- 

35 nates two additional light-emitting elements "R", "G" ar- 
ranged rightward next to the three light-emitting ele- 
ments RGB, as illustrated in Fig. 4(b). 
[0060] The illuminated additional light-emitting ele- 
ments "R", "G" increases a character line width. As a 

<o result, the additional light-emitting element "R", not "B n , 
is located at a next-to-endmost inner position of the in- 
creased character line width toward an increased por- 
tion thereof. This arrangement eliminates an isolated 
sub-pixel spot. This feature provides boldfaced charac- 

45 ter data as illustrated in Fig. 8. 

[0061] When three light-emitting elements that form a 
pixel are aligned with each other in the order of BGR as 
illustrated in Fig. 4(c), then the boldfacing unit 5 illumi- 
nates two additional light-emitting elements "G", "R" lo- 

50 cated leftward next to the three light-emitting elements 
BGR, as illustrated in Fig. 4(d). 

[0062] The illuminated additional light-emitting ele- 
ments "G", "R" increases a character line width. As a 
result, the additional light-emitting element "R", not " B" , 
55 is located at a next-to-endmost inner position of the in- 
creased character line width toward an increased por- 
tion thereof. This arrangement eliminates an isolated 
sub-pixel spot. This feature provides boldfaced charac- 
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ter data as illustrated in Fig. 9. 

[0063] The above selection is made according to a 
rule that avoids locating the light-emitting element "B M 
(blue) at a next-to-endmost inner position of the in- 
creased character line width. Any selection according to 
the rule is encompassed by the present invention. For 
example, the present invention is also applicable when 
any light-emitting elements other than the three light- 
emitting elements RGB are added, or alternatively when 
the three-light emitting elements that form a pixel are 
aligned with each other in any order other than the se- 
quence of both RGB and BGR. 

[0064] In view of the above pattern selection, a flow 
of boldfacing conducted by the boldfacing unit 5 is now 
described with reference to Fig. 5. 
[0065] At step 1 1 , the display control unit 2 enters the 
number "n" of sub-pixels into the boldfacing unit 5 in or- 
der to increase a character line width. The number "n" 
is equal to either one or two. 

[0066] The display control unit 2 enters information in- 
to the boldfacing unit 5 on how the light-emitting ele- 
ments are aligned within the range of each pixel in the 
display device 3. In the present embodiment, the light- 
emitting elements are aligned in the order of either RGB 
or BGR. The routine is advanced to the next step 13 
when the above input is terminated. 
[0067] At step 13, the boldfacing unit 5 initializes ail 
of the storage areas of the work memory 6, thereby driv- 
ing them into an "OFF" state. As previously discussed, 
each of the storage areas corresponds to a sub-pixel. 
[0068] At step 14, the boldfacing unit 5 defines, e.g., 
an upper-left pixel (a pixel indexed by x, y-axis values 
of zero in Fig. 10) as a target pixel. 
[0069] At step 15, the boldfacing unit 5 checks, e.g., 
a pixel determined by a x-axis value of six and a y-axis 
value of eight in Fig. 1 0, in order to ascertain that not alt 
pixels have been processed as the target pixel. At steps 
16 to 22, the boldfacing unit 5 boldfaces character data 
in accordance with the above-described rule (see Figs. 
3 to 4). 

[0070] In the steps 18,19,21, and 22, characters en- 
closed by brackets such as [RGB] and [BGR] show the 
respective colors of three light-emitting elements that 
form a pixel, while characters enclosed by no brackets 
such as B, RG, GR shows the respective colors of light- 
emitting elements that are added during the boldfacing 
step. The term "ON" refers to a step of turning a storage 
area of the work memory 6 "ON", which corresponds to 
each of the sub-pixels as named at steps 18, 19, 21, 
and 22. 

[0071] While defining every pixel as a target pixel at 
step 23, the boldfacing unit 5 repeats the processing of 
steps 16 to 22 until the processing for all of the pixels is 
completed at step 15. 

[0072] When the processing for all of the pixels is ter- 
minated at step 15, then at step 24, the boldfacing unit 
5 delivers the boldfaced character data to the smoothing 
unit 7 from the work memory 6. 



[0073] As described above, the present embodiment 
avoids character smearing, which otherwise would in- 
evitably occur when characters are boldfaced with pixel- 
based precision. In addition, the present embodiment 
5 inhibits the occurrence of an isolated sub-pixel spot that 
is objectionably visible in the prior art boldfaced charac- 
ter. As a result, the present embodiment retains good 
display quality. 

[0074] Having described preferred embodiments of 
10 the invention with reference to the accompanying draw- 
ings, it is to be understood that the invention is not lim- 
ited to those precise embodiments, and that various 
changes and modifications may be effected therein by 
one skilled in the art without departing from the scope 
15 or spirit of the invention as defined in the appended 
claims. 



Claims 

20 

1. A boldfaced character-displaying method, compris- 
ing: 

aligning a plurality of light-emitting elements 
25 with each other in certain sequence to form a 

pixel, the plurality of light-emitting elements il- 
luminating different colors; 
aligning a plurality of the pixels with each other 
in a first direction to form a line; 
30 aligning a plurality of the lines with each other 

in a second direction perpendicular to the first 
direction, thereby forming a display screen on 
a display device(3); 

displaying a boldfaced character on the display 
35 device(3); 

obtaining character data to be displayed; 
boldfacing the obtained character data by in- 
creasing a character line width of the obtained 
character data in the first direction by an 
40 amount corresponding to at least a width of the 

light-emitting element; and 
displaying a boldfaced character on the display 
screen of the display device(3) in accordance 
with data derived from the boldfaced character 
45 data, 

wherein boldfacing the obtained character data in- 
cludes selecting a character line width-increasing 
pattern in accordance with a degree to which lumi- 
50 nous intensity of the light-emitting elements contrib- 
utes. 

2. A boldfaced character-displaying method as de- 
fined in claim 1, wherein boldfacing the obtained 

55 character data includes one of steps of increasing 
the character line width by an amount correspond- 
ing to the width of the light-emitting element and in- 
creasing the character line width twice as large as 
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the width of the light-emitting element. 

3. A boldfaced character-displaying method as de- 
fined in claim 1, wherein the respective light-emit- 
ting elements illuminate three primary colors RGB, 
and are aligned with each other in one of order of 
RGB and that of BGR. 

4. A boldfaced character-displaying method as de- 
fined in claim 1, wherein boldfacing the obtained 
character data includes avoiding, when increasing 
the character line width, a pattern in which a B-light 
(blue) emitting element is located at a next-to-end- 
most inner position of the increased character line 
width. 

5. A boldfaced character-displaying method as de- 
fined in claim 1 , wherein each three of the light-emit- 
ting elements are aligned with each other in order 
of RGB to form a pixel, and wherein an additional 
B-light (blue) emitting element positioned leftward 
next to the three light-emitting elements RGB is il- 
luminated when the character line width is in- 
creased by an amount corresponding to the width 
of the light-emitting element. 

6. A boldfaced character-displaying method as de- 
fined in claim 1 , wherein each three of the light-emit- 
ting elements are aligned with each other in order 
of RGB to form a pixel, and wherein additional R- 
light (red) and G-light (green) emitting elements po- 
sitioned rightward next to the three light-emitting el- 
ements RGB are illuminated when the character 
line width is increased by an amount twice as large 
as the width of the light-emitting element. 

7. A boldfaced character-displaying method as de- 
fined in claim 1 , wherein each three of the light-emit- 
ting elements are aligned with each other in order 
of BGR to form a pixel, and wherein an additional 
B-light (blue) emitting element positioned rightward 
next to the three light-emitting elements BGR is il- 
luminated when the character line width is in- 
creased by an amount corresponding to the width 
of the light-emitting element. 

8. A boldfaced character-displaying method as de- 
fined in claim 1 , wherein each three of the light-emit- 
ting elements are aligned with each other in order 
of BGR to form a pixel, and wherein additional G- 
light (green) and R-light (red) emitting elements ar- 
ranged leftward next to the three light-emitting ele- 
ments BGR are illuminated when the character line 
width is increased by an amount twice as large as 
the width of the light-emitting element. 

9. A boldfaced character-displaying method as de- 
fined in claim 1, wherein displaying a boldfaced 



character on the display screen includes smoothing 
the boldfaced character data before displaying the 
boldfaced character on the display screen. 

5 10. A boldfaced character-displaying method as de- 
fined in claim 1, wherein the display device(3) is a 
LCD. 

11. A boldfaced character-displaying apparatus, com- 
10 prising: 

a display device(3); 

the display device(3) including a plurality of 
light-emitting elements aligned with each other 
15 in certain sequence to form a pixel, the plurality 

of light-emitting elements illuminating different 
colors; 

a plurality of the pixels aligned with each other 
in a first direction to form a line; 
20 a plurality of the lines aligned with each other 

in a second direction perpendicular to the first 
direction, thereby forming a display screen on 
the display device(3); 

a display memory(8) for storing data to be dis- 
25 played on the display device(3); 

a character data storage unit(4) for storing 
character data to be displayed; 
a boldfacing unit(5) for boldfacing the character 
data stored in the character data storage unit 
30 (4), by increasing a character line width of the 

character data in the first direction by an 
amount corresponding to at least a width of the 
light-emitting element; and 
a display control unit(2) for storing data in the 
35 display memory(8) in accordance with data de- 

rived from the boldfaced character data, and 
further for displaying a boldfaced character on 
the display screen of the display device(3), 

40 wherein the boldfacing unit(5) selects a character 
line width-increasing pattern in accordance with a 
degree to which luminous intensity of the light-emit- 
ting elements contributes. 

45 12. A boldfaced character-displaying apparatus as de- 
fined in claim 11, wherein the boldfacing unit(5) in- 
cludes one of functions of increasing the character 
line width by an amount corresponding to the width 
of the light-emitting element and increasing the 

50 character line width twice as large as the width of 
the light-emitting element. 

13. A boldfaced character-displaying apparatus as de- 
fined in claim 11 , wherein the respective light-emit- 
55 ting elements illuminate three primary colors RGB, 
and are aligned with each other in one of order of 
RGB and that of BGR. 
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14. A boldfaced character-displaying apparatus as de- fined in claim 11 , wherein the display device(3) is a 

fined in claim 1 1 , wherein when increasing the char- LCD. 
acter line width, the boldfacing unit(5) avoids a pat- 
tern in which a B-light (blue) emitting element is lo- 
cated at a next-to-endmost inner position of the in- 5 
creased character line width. 



15. A boldfaced character-displaying apparatus as de- 
fined in claim 11, wherein each three of the light- 
emitting elements are aligned with each other in or- 10 
der of RGB to form a pixel, and wherein the bold- 
facing unit(5) illuminates an additional B-light (blue) 
emitting element positioned leftward next to the 
three light-emitting elements RGB, when the bold- 
facing unit(5) increases the character line width by *5 
an amount corresponding to the width of the light- 
emitting element 

16. A boldfaced character-displaying apparatus as de- 
fined in claim 11, wherein each three of the light- 20 
emitting elements are aligned with each other in or- 
der of RGB to form a pixel, and wherein the bold- 
facing unit(5) illuminates additional R-light (red) and 
G-light (green) emitting elements arranged right- 
ward next to the three light-emitting elements RGB, 25 
when the boldfacing unit(5) increases the character 
line width by an amount twice as large as the width 

of the light-emitting element. 

17. A boldfaced character-displaying apparatus as de- 30 
fined in claim 11, wherein each three of the light- 
emitting elements are aligned with each other in or- 
der of BGR to form a pixel, and wherein the bold- 
facing unit(5) illuminates an additional B-light (blue) 
emitting element positioned rlghtward next to the 35 
three light-emitting elements BGR, when the bold- 
facing unit(5) increases the character line width by 

an amount corresponding to the width of the light- 
emitting element. 

40 

18. A boldfaced character-displaying apparatus as de- 
fined in claim 11, wherein each three of the light- 
emitting elements are aligned with each other in or- 
der of BGR to form a pixel, and wherein the bold- 
facing unit(5) illuminates additional G-light (green) 45 
and R-light (red) emitting elements arranged left- 
ward next to the three light-emitting elements BGR, 
when the boldfacing unit(5) increases the character 
line width by an amount twice as large as the width 

of the light-emitting element. 50 

19. A boldfaced character-displaying apparatus as de- 
fined in claim 11, further comprising: a smoothing 
unit(7) for smoothing the boldfaced character data 
before feeding the boldfaced character data into the 55 
display memory(8). 

20. A boldfaced character-displaying apparatus as de- 
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